Species differences in the behavioral toxicity produced by intrathecal substance P antagonists: relationship to analgesia.
Intrathecal administration of [D-Pro2,D-Trp7,9]-substance P to rats produced an irreversible flaccid paralysis of the hind limbs (paraplegia) which was irreversible with an ED50 of 2.3 micrograms. At 5 micrograms intrathecally, [D-Pro2,D-Phe7,D-Trp9]-substance P, [D-Trp7,9]-substance P and [D-Pro4,D-Trp7,9,10]-substance P octapeptide also produced paraplegia (70-80%). Surprisingly, intrathecal administration of up to 20 micrograms of these analogs to the mouse produced no paraparesis or paraplegia. In the guinea pig or rabbit, 20 micrograms of [D-Pro2,D-Trp7,9]-substance P or [D-Pro4,D-Trp7,9,10]-substance P octapeptide were also devoid of paraparetic effects. Lidocaine hydrochloride, on the other hand, was equieffective across species in producing paraplegia (which was reversible) suggesting that interspecies susceptibility is not a factor in the marked species differences between substance P analogs. In the mouse, intrathecal [D-Pro2,D-Trp7,9]-substance P was active in tail-flick and hot-plate tests at doses showing no overt behavioral effects but in the rat was not analgesic at sub-paraplegic doses. Lidocaine hydrochloride (i.t.) was analgesic in mouse and rat tail-flick tests at doses two times less than paraplegic doses; however, there was an overlap in analgesic and paraplegic doses. Based on these data, we suggest that the rat is unique in being extremely sensitive to the paraplegic effects of intrathecal neurokinin antagonists and may simply be a poor species in which to study the spinal functionality of neurokinins.